A single facility has to be located in competition with fixed existing facilities of similar type. Demand is supposed to be concentrated at a finite number of points, and consumers patronise the facility to which they are attracted most. Attraction is expressed by some function of the quality of the facility and its distance to demand. For existing facilities quality is fixed, while quality of the new facility may be freely chosen at known costs. The total demand captured by the new facility generates income. The question is to find that location and quality for the new facility which maximises the resulting profits.
Introduction
This paper addresses the location of a new facility in a competitive environment. Competition consists of a number of existing facilities having a known fixed location within the market. Typically the expected income the new facility will generate directly depends upon the market share it captures. This market share will be determined by several factors, among which we single out its location and its quality as compared to the competing facilities. These two factors are both controllable for a new facility and are considered as decision variables.
With respect to spatial consumer distribution, we assume that demand is concentrated at a finite number of known fixed points in some metric space. Thinking of individual customers this is the most correct description of reality, although one might have to be more precise by considering customers not only as persons, but rather as "persons at a particular time period" -a same person at home does not necessarily behave the same way as at work, and usually has different locations in these two situations. The number of individuals to be considered is, however, usually too large for such a precise description of reality to be feasible, both in terms of amount of necessary data as in terms of complexity for practical solution. Therefore one often resorts to either a statistical description, in many cases pragmatically oversimplified into some uniform distributions, as in Vaughan (1987) , or to aggregation of demand into a few 'conglomerate' consumers, see e.g. Goodchild (1979) and Francis-Lowe (1992) . It is this latter approach that is followed here. However, we allow for possible presence of several customer-groups at a same site, each with their own particular behaviour towards facility choice. This enables the modeller to split the population at a given site into several groups, e.g. by time period and/or, as is often done, by income, activity and/or age. In what follows we will call each such customer-groups simply a customer, having its own individual behaviour and location.
Spatial consumer behaviour has been studied in several disciplines such as geography, economics and marketing, see Eiselt-Laporte-Thisse (1993) . Generalising many of these models we start by considering some measure of the attraction a consumer feels for a facility, often also called the utility of the facility for this consumer. This attraction is some function of the distance between facility and customer on the one hand, and on the other hand of internal characteristics of the facility, which we assume to be expressed as one global positive measure we will call the quality. This last assumption is fulfilled e.g. when quality corresponds to reduction in price or assumes a dimension reduction technique such as Factor Analysis has been performed to obtain a single quality indicator.
The particular function describing attraction may differ from one customer to the other, but is always nonincreasing with distance and nondecreasing with quality. Two typical examples of such attraction functions are additive ones, i.e. a weighted difference of quality and distance (compare with T. Drezner (1994)), with weights possibly differing between customers, or multiplicative ones, leading to gravity type attraction, given by quality divided by some strictly positive power of distance (see Plastria (1997) ).
We restrict our attention here to deterministic behavioural models. In these models each customer is supposed to patronise that facility to which it is attracted most, in contrast to probabilistic behaviour models where attraction is interpreted as (proportional to) a probability, and the expected value of the demand attracted to each facility is considered (see e.g. T. Drezner (1995) ).
When setting up the new facility the main decisions relate to its site and to its design. In our models they consist of two choices: the location and the quality, and these decisions directly influence both the level of sales at the facility and the quality investment. Sales or income are generated in an increasing way by the total demand attracted to the facility. This will depend upon the actual site to be chosen, but also on the quality of the facility. Quality is determined by a mixture of several facility attributes, e.g. floor area, number of check-counters, point of sales-system (bar coding, bank-card readers, . . . ), product variety, price-level, marketing in a retail context, and raising the level of any of these attributes always involves higher investments.
Our aim in this paper is to maximise profit. We allow profit to be any indicator of profitability with the minimal properties one may expect: profit should increase with income and decrease with investment costs. The standard examples are sales minus cost or sales
